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® Receiver sheet 



@ A thermal transfer printing (TIP) receiver sheet 
has a receiving layer comprising a crystalline syn- 
thetic thermoplastics polymer. 
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RECEiVEH SHEET 



BACKGROUND OF THE INVENTION 



(a) Technical Field of Invention 

This invention relates to thermal transfer print- 
ing and. in particular, to a thermal transfer printing 
receiver sheet for use with an associated donor 
sheet. 



(b) Baci^ground of the Art 

Currently available thermal transfer printing 
(TTP) techniques generally involve the generation 
of an image on a receiver sheet by thermal transfer 
of an imaging medium from an associated donor 
sheet The donor sheet typically comprises a sup- 
porting substrate of paper, synthetic paper or a 
polymeric film material coated with a transfer layer 
comprising a sublimable dye Incorporated in an ini< 
medium usually comprising a wax and/or a poly- 
meric resin binder. The associated receiver sheet 
usually comprises a supporting substrate, of a simi- 
lar material, having on a surface thereof a dye- 
receptive, polymeric receiving layer. When an as- 
sembly, comprising a donor and a receiver sheet 
positioned with the respective transfer and receiv- 
ing layers in contact, Is selectively heated in a 
patterned area derived, for example-from an in- 
formation signal, such as a television signal, dye is 
transferred from the donor sheet to the dye-recep- 
tive layer of the receiver sheet to form therein a 
monochrome image of the specified pattern. By 
repeating the process with different monochrome 
dyes, a full coloured image is produced on the 
receiver sheet. 

To facilitate separation of the imaged sheet 
from the heated assembly, at least one of the 
transfer layer and receiving layer may be asso- 
ciated with a release medium, such as a silicone 
oil. 

The commercial success of a TTP system de- 
pends, inter alia, on the development of an image 
having adequate intensity, contrast and definition. 
Optical Density of the image is therefore an impor- 
tant criterion, but unfortunately, the. presence of a 
release medium, although desirable to prevent 
sticking of the transfer layer to the receiving layer- 
both of which are in a molten state during the 
transfer process, may inhibit migration of the dye 
into the receiving layer, thereby reducing the op- 



tical density of the resultant image. The problem of 
inadequate optical density is particularly acute In 
the presence of a substantially cross-linked release 
medium. 

5 Although the intense, localised heating required 

to effect development of a sharp image may be 
applied by various techniques, including laser 
beam imaging, a convenient and widely employed 
technique of thermal printing Involves a thermal 

10 print-head, for example, of the dot matrix variety in 
which each dot is represented by an independent 
heating element (electronically controlled, if de- 
sired). A problem associated with such a contact 
print-head is the deformation of the receiver sheet 

75 resulting from pressure of the respective elements 
on the heated, softened assembly. This deforma- 
tion manifests itself as a reduction in the surface 
gloss of the receiver sheet, and is particularly sig- 
nificant in receiver sheets the surface of which is 

20 initially smooth and glossy, ie of the kind which is 
in demand in the production of high quality art- 
work. A further problem associated with pressure 
deformation is the phenomenon of "strike-through" 
in which an impression of the image is observed on 

25 the rear surface of the receiver sheet, ie the free 
surface of the substrate remote from the receiving 
layer. 



30 (c) The Prior Art 



Various receiver sheets have been proposed 
for use in TTP processes. For example, EP-A- 

35 0133012 discloses a heat transferable sheet having 
*a substrate and an image-receiving layer thereon, a 
dye-permeable releasing agent, such as silicone 
oil, being present either in the image-receiving 
layer or as a release layer on at least part of the 

40 image receiving layer. Materials identified for use 
in the substrate Include condenser paper, glassine 
paper, parchment paper, or a flexible thin sheet of 
a paper or plastics film (including polyethylene 
terephthalate) having' a high degree of sizing, al- 

45 though the exemplified substrate material Is primar- 
ily a synthetic paper - believed to be based on a 
propylene polymer. The thickness of the substrate 
is ordinarily of the order of 3 to 50 um. The Image- 
receiving layer may be based on a resin having an 

50 ester, urethane, amide, urea, or highly polar link- 
age. 

Related European patent application EP-A- 
0133011 discloses a heat transferable sheet based 
on similar substrate and imaging layer materials 
save that the exposed surface of the receptive 
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layer comprises first and second regions respec- 
tively comprising (a) a synthetic resin having a 
glass transition temperature of from -100 to 20^0 
and having a polar group, and (b) a synthetic resin 
having a glass transition temperature of 40'' C or 
above. The receptive layer may have a thickness of 
from 3 to 50 am when used in conjunction with a 
substrate layer, or from 60 to 200 um when used 
independently. 

As hereinbefore described, problems associ- 
ated with commercially available TTP receiver 
sheets include inadequate intensity and contrast of 
the developed image, reduction in gloss of the 
Imaged sheet, and strike-through of the Image to 
the rear surface of the sheet. 

We have now devised a receiver sheet for use 
in a TTP process which overcomes or substantially 
eliminates the aforementioned defects. 



Summary of the Invention 

Accordingly, the present invention provides a 
thermal transfer printing receiver sheet for use in 
association with a compatible donor sheet, the re- 
ceiver sheet comprising a supporting substrate 
having, on at least one surface thereof, a dye- 
receptive receiving layer to receive a dye thermally 
transferred from the donor sheet, wherein 

a) the substrate comprises a molecularly ori- 
ented film of a synthetic thermoplastics polymer, 
and 

b) the at least one receiving layer comprises 
a dye-receptive, essentially crystalline, synthetic 
thermoplastics polymer. 

The invention also provides a method of pro- 
ducing a thermal transfer printing receiver sheet for 
use in association with a compatible donor sheet 
comprising forming a supporting substrate and pro- 
viding, on at least one surface thereof, a dye- 
receptive receiving layer to receive a dye thermally 
transferred from the donor sheet, wherein 

a) the substrate comprises a molecularly ori- 
ented film of a synthetic thermoplastics polymer, 
and 

b) the at least one receiving layer comprises 
a dye-receptive, essentially crystalline, synthetic 
thermoplastics polymer. 



DETAILSD DESCRIPTION AND PREFERRED EM- 
BODIMENTS OF THE INVENTION 



In the context of the invention the following 
terms are to be understood as having the mean- 
ings hereto assigned: 



sheet : includes not only a single, individual 
sheet, but also a continuous web or ribbon-like 
structure capable of being sub-divided into a plural- 
ity of individual sheets. 

5 compatible : In relation to a donor sheet, 

Indicates that the donor sheet is impregnated with 
a dyestuff which is capable of migrating, under the 
influence of heat, into, and forming an image in, the 
receiving layer of a receiver sheet placed in con- 

10 tact therewith. 

opaque : means that the substrate of the 

receiver sheet is substantially impermeable to visi- 
ble light. 

voided : indicates that the substrate of the 
15 receiver sheet comprises a cellular structure con- 
taining at least a proportion of discrete, closed 
cells. 

film : is a self-supporting structure capable of 
independent existence in the absence of a support- 

20 ing base. 

The substrate of a receiver sheet according to 
the invention may be formed from any thermoplas- 
tics, film-forming, polymeric material. Suitable ma- 
terials include a homopolymer or a copolynner of a 

25 1 -olefin, such as ethylene, propylene or butene-1, a 
polyamide, a polycarbonate, and particularly a syn- 
thetic linear polyester which may be obtained by 
condensing one or more dicarboxylic acids or their 
lower alkyl (up to 6 carbon atoms) diesters, eg 

30 terephthalic acid, isophthalic acid, phthalic acid, 
2,5-. 2,6-or 2.7-naphthalenedlcarboxylic acid, suc- 
cinic acid, sebacic acid, adipic acid, azelaic acid, 
4,4 -diphenyldicarboxyllc acid, hexahydrotereph- 
thalic acid or 1 ,2-bis-p-carboxyphenoxyethane 

35 (optionally with a monocarboxylic acid, such as 
pivalic acid) with one or more glycols, eg ethylene 
glycol, 1,3-propanediol. 1.4-butanediol, neopentyl 
glycol and 1 ,4-cyclohexanedimethanol. A polyethyl- 
ene terephthalate film is particularly preferred, es- 

40 pecially such a film which has been biaxially ori- 
ented by sequential stretching in two mutually per- 
pendicular directions, typically at a temperature in 
the range 70 to 125'*C, and preferably heat set. 
typically at a temperature in the range 150 to 

45 250 "C, for example - as described in British patent 
838 708. 

A film substrate for a receiver sheet according 
to the invention may be uniaxiaily oriented, but it 
preferably biaxially oriented by drawing in two mu- 

50 tually perpendicular directions in the plane of the 
film to achieve a satisfactory combination of me- 
chanical and physical properties. Formation of the 
film may be effected by any process known in the 
art for producing an oriented polymeric film - for 

55 example, a tubular or flat film process. 

In a tubular process simultaneous biaxial ori- 
entation may be effected by extruding a thermo- 
plastics polymeric tube which is subsequently 
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quenched, reheated and then expanded by internal 
gas pressure to induce transverse orientation, and 
withdrawn at a rate which will induce longitudinal 
orientation. 

In the preferred flat film process a film-forming 
polymer is extruded through a slot die and rapidly 
quenched upon a chilled casting drum to ensure 
that the polymer is quenched to the amorphous 
state. Orientation is then effected by stretching the 
quenched extrudate in at least one direction at a 
temperature above the glass transition temperature 
of the polymer. Sequential orientation may be ef- 
fected by stretching a flat, quenched extrudate 
firstly in one direction, usually the longitudinal di- 
rection, ie the forward direction through the film 
stretching machine, and then in the transverse di- 
rection. Forward stretching of the extrudate is con- 
veniently effected over a set of rotating rolls or 
between two pairs of nip rolls, transverse stretching 
then being effected in a stenter apparatus. Stretch- 
ing is effected to an extent determined by the 
nature of the film-forming polymer, for example - a 
polyester is usually stretched so that the dimension 
of the oriented polyester film is from 2.5 to 4.5 its 
original dimension in the, or each, direction of 
stretching. 

A stretched film may be, and preferably is, 
dimensionally stabilised by heat-setting under di- 
mensional restraint at a temperature above the 
glass transition temperature of the film-forming 
polymer but below the melting temperature thereof, 
to induce crystallisation of the polymer. 

In a preferred embodiment of the invention, the 
receiver sheet comprises an opaque substrate. 
Opacity depends, inter alia, on the film thickness 
and filler content, but an opaque substrate film will 
preferably exhibit a Transmission Optical Density 
(Sakura Densitometer; type PDA 65; transmission 
mode) of from 0.75 to 1 .75, and particularly of from 
1.2 to 1.5. 

A receiver sheet substrate is conveniently ren- 
dered opaque by incorporation into the film-forming 
synthetic polymer of an effective amount of an 
opacifying agent. However, in a further preferred 
embodiment of the invention the opaque substrate 
is voided, as hereinbefore defined. It is therefore 
preferred to incorporate into the polymer an effec- 
tive amount of an agent which is capable of gen- 
erating an opaque, voided substrate structure. Suit- 
able voiding agents, which also confer opacity, 
include an incompatible resin, filler, a particulate 
inorganic filler or a mixture of two or more such 
fillers. 

By an "incompatible resin" Is meant a resin 
which either does not melt, or which is substantially 
immiscible with the polymer, at the highest tem- 
perature encountered during extrusion and fabrica- 
tion of the film. Such resins Include polyamides 



and olefin polymers, particularly a homo-or co- 
polymer of a mono-alpha-olefin containing up to 6 
carbon atoms in its molecule, for incorporation into 
polyester films, or polyesters of the kind herein- 
5 before described for incorporation into polyolefin 
films. 

Particulate inorganic fillers suitable for generat- 
ing an opaque, voided substrate include conven- 
tional inorganic pigments and fillers, and particu- 

70 larly metal or metalloid oxides, such as alumina, 
silica and titania, and alkaline earth metal salts, 
such as the carbonates and sulphates of calcium 
and barium. Barium sulphate is a particularly pre- 
ferred filler which also functions as a voiding agent. 

75 Suitable fillers may be homogeneous and con- 

sist essentially of a single filler material or com- 
pound, such as titanium dioxide or barium sulphate 
alone. Alternatively, at least a proportion of the filler 
may be heterogeneous, the primary filler material 

20 being associated with an additional modifying com- 
ponent. For example, the primary filler particle may 
be treated with a surface modifier, such as a pig- 
ment, soap, surfactant coupling agent or other 
modifier to promote or alter the degree to which 

25 the filler is compatible with the substrate polymer. 

Production of a substrate having satisfactory 
degrees of opacity, voiding and whiteness requires 
that the filler should be finely-divided, and the 
average particle size thereof is desirably from 0.1 

30 to 10 microns (u.m) provided that the actual particle 
size of 99.9% by number of the particles does not 
exceed 30 um. Preferably, the filler has an average 
particle size of from 0.1 to 1.0 um, and particularly 
preferably from 0.2 to D.75 um. Decreasing the 

35 particle size improves the gloss of the substrate. 

Particle sizes may be measured by electron 
microscope, coulter counter or sedimentation ana- 
lysis and the average particle size may be deter- 
mined by plotting a cumulative distribution curve 

40 representing the percentage of particles below cho- 
sen particle sizes. 

It is preferred that none of the filler particles 
incorporated Into the film support according to this 
invention should have an actual particle size ex- 

45 ceeding 30 um. Particles exceeding such a size 
may be removed by sieving processes which are 
known in the art. However, sieving operations are 
not always totally successful In eliminating all par- 
ticles greater than a chosen size. In practice, there- 

50 fore, the size of 99.9% by number of the particles 
should not exceed 30 um. Most preferably the size 
of 99.9% of the particles should not exceed 20 um. 

Incorporation of the opaclfying/voiding agent 
into the polymer substrate may be effected by 

55 conventional techniques - for example, by mixing 
with the monomeric reactants from which the poly- 
mer is derived, or by dry blending with the polymer 
In granular or chip form prior to formation of a film 
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therefrom. 

The amount of filler, particularly of barium sul- 
phate, incorporated into the substrate polymer de- 
sirably should be not less than 5% nor exceed 
50% by weight, based on the weight of the poly- 
mer. Particularly satisfactory levels of opacity and. 
gloss are achieved when the concentration of filler' 
is from about 8 to 30%, and especially from 15 to 
20%, by weight, based on the weight of the sub- 
strate polymer. 

Other additives, generally In relatively small 
quantities, may optionally be incorporated into the 
film substrate. For example, china clay may be 
incorporated in amounts of up to 25% to promote 
voiding, optical brighteners in amounts up to 1500 
parts per million to promote whiteness, and 
dyestuffs In amounts of up to 10 parts per million 
to modify colour, the specified concentrations be- 
ing by weight based on the weight of the substrate 
polymer. 

Thickness of the substrate may vary depending 
on the envisaged application of the receiver sheet 
but, in general, will not exceed 250 urn. and will 
preferably be in a range from 50 to 190 um, 
particularly from 145 to 180 urn. 

A receiver sheet having a substrate of the kind 
hereinbefore described offers numerous advan- 
tages including (1) a degree of whiteness and 
opacity essential in the production of prints having 
the intensity, contrast and feel of high quality art- 
work, (2) a degree of rigidity and stiffness contri- 
buting to improved resistance to surface deforma- 
tion and imago strike-through associated with con- 
tact with the print-head and (3) a degree of stabil- 
ity, both thermal and chemical, conferring dimen- 
sional stability and curl-resistance. 

When TTP Is effected directly onto the surface 
of a voided substrate of the kind hereinbefore de- 
scribed, the optical density of the developed image 
tends to be low and the quality of the resultant 
print is generally inferior. A receiving layer Is there- 
fore required on at least one surface of the sub- 
strate, and desirably exhibits (1) a high receptivity 
to dye thermally transferred from a donor sheet, 
(2) resistance to surface deformation from contact 
with the thermal print-head to ensure the produc- 
tion of an acceptably glossy print and (3) the 
ability to retain a stable image. 

A receiving layer satisfying the aformentioned 
criteria comprises an essentially crystalline, dye- 
receptive, synthetic thermoplastics polymer. 

The thickness of the receiving layer may vary 
over a wide range but generally will not exceed 50 
um. The dry thickness of the receiving layer gov- 
erns, inter alia, the optical density of the resultant 
Image developed in a particular receiving polymer, 
and preferably is within a range of from 0,5 to 25 
am. In particular, it has been observed that by 



careful control of the receiving layer thickness to 
within a range of from 0.5 to 10 um. in association 
with a opaque/voided polymer substrate layer of 
the kind herein described, a surprising and slgnifi- 

5 cant improvement in resistance to surface deforma- 
tion is achieved, without significantly detracting 
from the optical density of the transferred image. 

A crystalline, dye-receptive, polymer for use in 
the receiving layer, and offering adequate adhesion 

10 to the substrate layer, suitably comprises a cry- 
stalline polyester resin, particularly a copolyester 
resin derived from one or more dibasic aromatic 
carboxyllc acids, such as terephthalic acid, isoph- 
thalic acid and hexahydroterephthalic acid, and one 

76 or more glycols, such as ethylene glycol, 
diethylene glycol, triethylene glycol and neopentyl 
glycol. Typical copolyesters which provide satisfac- 
tory dye-receptivity and deformation resistance in 
the crystalline state are those of ethylene tereph- 

20 thalate and ethylene isophthalate, especially in the 
molar ratios of from 50 to 90 mole % ethylene 
terephthalate and correspondingly from 50 to 10 
mole % ethylene isophthalate. Preferred 
copolyesters comprise from 65 to 85 mole % eth- 

25 yiene terephthalate and from 35 to 15 mole % 
ethylene Isophthalate especially a copolyester of 
about 82 mole % ethylene terephthalate and about 
18 mole % ethylene isophthalate. 

Formation of a crystalline receiving layer on 

30 the substrate layer may be effected by conven- 
tional techniques - for example, by casting the 
crystalline polymer onto a preformed substrate lay- 
er. Conveniently, however, formation of a compos- 
ite sheet (substrate and receiving layer) is effected 

35 by coextrusion, either by simultaneous coextrusion 
of the respective film-forming layers through in- 
dependent orifices of a multi-orifice die, and there- 
after uniting the still molten layers, or, preferably, 
by single-channel coextrusion in which molten 

40 streams of the respective polymers are first united 
within a channel leading to a die manifold, and 
thereafter extruded together from the die orifice 
under conditions of streamline flow without inter- 
mixing thereby to produce a composite sheet 

45 A coextruded sheet is stretched to effect mo- 

lecular orientation of the substrate, and preferably 
heat-set as hereinbefore described. Generally, the 
conditions applied for stretching the substrate layer 
will Induce crystallisation of the receiving polymer 

so and it Is therefore preferred to heat set under 
dimensional restraint at a temperature below the 
crystalline melting temperature of the receiving 
polymer and permit or cause the composite to cool 
to ensure that the receiving polymer remains es- 

55 sentially crystalline. Heat-setting of a receiver sheet 
comprising a polyester substrate and a copolyester 
receiving layer is conveniently effected at a tem- 
perature within a range of from 175 to 200 *'C. 
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In a preferred embodiment of the invention a 
receiver sheet is rendered resistant to ultra violet 
(UV) radiation by incorporation of a UV stabiliser. 
Although the stabiliser may be present in any of 
the layers of the receiver sheet, it is preferably 
present In the receiving layer. The stabiliser may 
comprise an independent additive or, preferably, a 
copolymerised residue In the chain of the receiving 
polymer. In particular, when the receiving polymer 
Is a polyester, the polymer chain conveniently 
comprises a copolymerised esterification residue of 
an aromatic carbonyl stabiliser Suitably, such es- 
terification residues comprise the residue of a di- 
{hydroxyalkoxy)coumarin - as disclosed in Euro- 
pean Patent Publication EP-A-31202. the residue of 
a 2-hydroxy-di(hydroxyalkoxy)ben20phenone - as 
disclosed in EP-A-31203, the residue of a bis- 
(hydroxyalkoxy)xanth-9-one - as disclosed in EP-A- 
6686, and. particularly preferably, a residue of a 
hydroxy-bis(hydroxyaIkoxy)-xanth-9-one - as dis- 
closed in EP-A-76582. The alkoxy groups in the 
aforementioned stabilisers conveniently contain 
from 1 to 10 and preferably from 2 to 4 carbon 
atoms, for example - an ethoxy group. The content 
of esterification residue is conveniently from 0.01 to 
30%, and preferably from 0.05 to 10%. by weight 
of the total receiving polymer. A particularly pre- 
ferred residue is a residue of a 1-hydroxy-3, 6-bis- 
(hydroxyalkoxy)xanth-9-one. 

To prevent sticking of the donor and receiver 
sheets during the TTP process, the receiver sheet 
may comprise a release medium, which may be 
present either within the receiving layer or as a 
discrete layer on at least part of the exposed 
surface of the receiving layer remote from the 
substrate. 

The release medium should be permeable to 
the dye transferred from the donor sheet, and 
suitably comprises an organopolysiloxane resin, a 
prefen-ed resin being that available from Dow Cor- 
ning Corp under the trade name SYL-OFF 22. 

The release medium may be blended into the 
receiving polyester in an amount up to about 50% 
by weight thereof, or applied to the exposed sur- 
face thereof in an appropriate solvent or dispersant 
and thereafter dried, for example - at temperatures 
of from 100 to 160°C. preferably from 100 to 
120°C, to yield a cured release layer having a dry 
thickness of up to about 5 urn, preferably from 
0.025 to 2.0 um. 

If desired, the release medium may additionally 
comprise a surfactant to promote spreading of the 
medium and to improve the permeability thereof to 
dye transferred from the donor sheet. 

A release medium of the kind described yields 
a receiver sheet having excellent optical character- 
istics, devoid of surface blemishes and imperfec- 
tions, which is permeable to a variety of dyes, and 



confers multiple, sequential release characteristics 
whereby a receiver sheet may be successively 
imaged with different monochrome dyes to yield a 
full coloured image. 

5 The invention is illustrated by reference to the 

accompanying drawings in which : 

Rgure 1 is a schematic elevation (not to 
scale) of a portion of a TTP receiver sheet 1 
comprising a polymeric supporting substrate 2 hav- 

10 ing, on one surface thereof, a dye-receptive receiv- 
ing layer 3. 

Figure 2 is a similar, fragmentary schematic 
elevation In which the receiver sheet additionally 
comprises a release layer 4, 

15 Figure 3 is a schematic, fragmentary eleva- 

tion (not to scale) of a compatible TTP donor sheet 
5 comprising a polymeric substrate 6 having on 
one surface (the front surface) thereof a transfer 
layer 7 comprising a sublimable dye in a resin 

20 binder, and on a second surface (the rear surface) 
thereof a polymeric protective layer 8, 

Figure 4 Is a schematic elevation of a TTP 
process, and 

Figure 5 is a schematic elevation of an im- 

25 aged receiver sheet. 

Referring to the drawings, and in particular to 
Figure 4, a TTP process is effected by assembling 
a donor sheet and a receiver sheet with the respec- 
tive transfer layer 7 and release layer 4 in contact. 

30 An electrically-activated thermal print-head 9 com- 
prising a plurality of print elements 10 (only one of 
which Is shown) is then placed in contact with the 
protective layer of the donor sheet. Energisation of 
the print-head causes selected individual print-ele- 

35 ments 10 to become hot. thereby causing dye from 
the underiying region of the transfer layer to sub- 
lime through dye-permeable release layer 4 and 
into receiving layer 3 where it forms an image 11 
of the heated element(s). The resultant imaged 

40 receiver sheet, separated from the donor sheet. Is 
illustrated in Figure 5 of the drawings. 

By advancing the donor sheet relative to the 
receiver sheet and repeating the process, a multi- 
colour image of the desired form may be gen- 

45 erated in the receiving layer. 

The invention is further illustrated by reference 
to the following Examples. 



50 Example 1 



To prepare a receiver sheet, separate streams 
of a first polymer comprising polyethylene tereph- 
55 thalate containing 18% by weight, based on the 
weight of the polymer, of a finely-divided par- 
ticulate barium sulphate filler having an average 
particle size of 0,7 um and a second polymer 
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comprising an unfilled copolyester of 82 mole % 
ethylene terephthalate and 18 mole % ethylene 
isophthalate were supplied from separate extruders 
to a single-channel coextrusion assembly, and ex- 
truded through a film-forming die onto a water- 
cooled rotating, quenching drum to yield an amor- 
phous cast composite extrudate. The cast ex- 
trudate was heated to a temperature of about 80*'C 
and then stretched longitudinally at a forward draw 
ratio of 3.2:1. The longitudinally stretched film was 
then heated to a temperature of about Q6°C and 
stretched transversely in a stenter oven at a draw 
ratio of 3.4:1. The stretched film was finally heat- 
set under dimensional restraint in a stenter oven at 
a temperature of about 185°C. 

The resultant sheet comprised an opaque, 
voided primary layer of filled polyethylene tereph- 
thalate of about 150 urn thickness having on one 
surface thereof a receiving layer of the 
isophthalate-terephthalate copolymer of about 7 
um thickness. By virtue of the heat-setting tem- 
perature employed, the receiving layer was of an 
essentially crystalline nature. 

The printing characteristics of the receiver 
sheet were assessed using a donor sheet compris- 
ing a biaxially oriented polyethylene terephthalate 
substrate of about 6 um thickness having on one 
surface thereof a transfer layer of about 2 um 
thickness comprising a magenta dye in a cellulosic 
resin binder. 

A sandwich comprising a sample of the donor 
and receiver sheets with the respective transfer 
and receiving layers in contact was placed on the 
rubber-covered drum of a thermal transfer printing 
machine and contacted with a print head compris- 
ing a linear array of pixcels spaced apart at a linear 
density of 6/mm, On selectively heating the pixcels 
in accordance with a pattern information signal to a 
temperature of about 350 (power supply 0.32 
watt/pixcel) for a period "of 10 milliseconds (ms), 
magenta dye was transferred from the transfer lay- 
er of the donor sheet to form a corresponding 
image of the heated pixcels in the receiving layer 
of the receiver sheet. 

After stripping the transfer sheet from the re- 
ceiver sheet, the band image on the latter was 
assessed using a Sakura Densitometer, type PDA 
65, operating in the reflection mode with a green 
filter. The measured reflection optical density 
(ROD) of the inked image was 2.3. 

When imaged under identical conditions, a re- 
ceiver sheet comprising a single layer of the bari- 
um sulphate-filled polyethylene terephthalate poly- 
mer (le without a coextruded layer of the 
copolyester) formed an image having a measured 
ROD of 1.4. 

Examination of a cross-section of the imaged 
composite sheet by transmitted light microscopy 



revealed that depressions of about 1 .35 um depth 
had been created In the surface of the receiving 
layer by the heated pixcels, ie a Surface Deforma- 
tion of 1 .35. 

5 

Example 2 



10 This is a comparative Example not according 
to the invention. 

The procedure of Example 1 was repeated, 
save that the heat-setting operation was effected at 
a much higher temperature (225*'C) whereby the 

15 receiving layer was rendered essentially amor- 
phous. 

When tested as described in example 1, the 
observed ROD of the resultant magenta image was 
2.52. and the Surface Deformation of the imaged 
20 sheet was about 2.7. 



Example 3 

25 

The procedure of Example 1 was repeated 
save that the crystalline receiving layer was of 4 
um thickness and comprised a polyester derived 
from terephthalic acid, ethylene glycol and 
30 triethylene glycol in a molar ratio of 100:88:12. 

Surface Deformation of the imaged sheet was 
about 0.55. 



35 Example 4 



The procedure of comparative Example 2 was 
repeated save that the amorphous receiving layer 
40 had a thickness of 3 um. 

Surface Deformation of the imaged sheet was 
about 1.10. 



45 Claims 

1 . A thermal transfer printing receiver sheet for 
use in association with a compatible donor sheet, 
the receiver sheet comprising a supporting sub- 
so strate having, on at least one surface thereof, a 
dye-receptive receiving layer to receive a dye ther- 
mally transferred from the donor sheet, charac- 
terised in that 

a) the substrate comprises a moiecuiarly ori- 
55 ented film of a synthetic thermoplastics polymer, 
and 
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b) the at least one receiving layer comprises 
a dye-receptive, essentially crystalline, synthetic 
thermoplastics polymer 

2. A receiver sheet according to claim 1 
wherein the substrate is opaque. 

3. A receiver sheet according to either of 
claims 1 and 2 wherein the substrate Is voided. 

4. A receiver sheet according to claim 3 
wherein the substrate contains an effective amount 
of a voiding agent comprising an incompatible res- 
in filler or a particulate inorganic filler. 

5. A receiver sheet according to claim 4 
wherein the average particle size of the rnorganic 
filler is from 0.1 to 10.0 urn, the actual particle size 
of 99.9% by number of the particles not exceeding 
30 urn. 

6. A receiver sheet according to either of 
claims 4 and 5 wherein the filler comprises barium 
sulphate. 

7. A receiver sheet according to any one of the 
preceding claims wherein the thickness of the re- 
ceiving layer is from 0.5 to 5.0 um. 

8. A receiver sheet according to any one of the 
preceding claims wherein the dye-receptive poly- 
mer comprises a copolyester, 

9. A receiver sheet according to claim 8 
wherein the dye-receptive polymer comprises a 
copolymer of ethylene terephthalate and ethylene 
isophthalate. 

10. A receiver sheet according to any one of 
the preceding claims additionally comprising a re- 
lease medium associated with the receiving layer. 

11 . A method of producing a thermal transfer 
printing receiver sheet for use in association with a 
compatible donor sheet, comprising forming a sup- 
porting substrate and providing, on at least one 
surface thereof, a dye-receptive receiving layer to 
receive a dye thermally transferred from the donor 
sheet characterised in that 

a) the substrate comprises a molecularly ori- 
ented film of a synthetic thermoplastics polymer, 
and 

b) the at least one receiving layer comprises 
a dye-receptive, essentially crystalline, synthetic 
thermoplastics polymer. 

12. A method according to claim 11 comprising 
incorporating in the substrate an effective amount 
of an opacifying agent. 

13. A method according to either of claims 11 
and 1 2 comprising incorporating in the substrate an 
effective amount of % voiding agent comprising an 
incompatible resin filler or -a particulate inorganrc 
filler to form a voided substrate. 

14. A* method according to any one of claims 
11 to 13 comprising forming the receiver sheet by 
coextruding the substrate and dye-receptive poly- 



mers to form a composite sheet and thereafter 
stretching the composite sheet to effect molecular 
orientation of at least the substrate polymer, 

15. A method according to claim 11 comprising 
5 heat-setting the oriented sheet under dimensional 
restraint at a temperature below the crystalline 
melting temperature of the dye-receptive polymer. 
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